original article V enous thromboembolism (VTE) is a significant cause of morbidity and mortality. Pulmonary embolism (PE) is the most serious complication of VTE. It affects more than 350 000 patients in the USA annually and results in as many as 240 000 deaths per year. 1 Despite improvement in diagnosis and management, the average annual incidence of VTE in communities has remained stable. 2 Pulmonary embolism is usually managed with anticoagulation therapy. 3 Thrombolysis is used for massive and sometimes for submassive PE. When pharmacological therapy fails, or is contraindicated, or in situations where a small additional PE can cause significant deterioration or even death, then interruption of the inferior vena cava (IVC) is recommended. 4 Mechanical interruption of blood flow as a mean of preventing PE has a long history. Femoral vein ligation first performed by John Junter in 1874, and later advocated by Homans in 1934, failed to prevent PE. 5 IVC ligation was later tried, but caused major complications. 6 Mobin-Ubbin filter, the first intraluminal umberella led 
BACKGROUND AND OBJECTIVES:
Interruption of the Inferior Vena Cava (IVC) is recommended in certain cases to prevent Pulmonary Embolism (PE). Reported data on the efficacy and rate of complications vary considerably.
PATIENTS AND METHODS:
We conducted a retrospective analysis of patients who had a temporary or permanent IVC filter inserted at our institution during the past 5 years. RESULTS: Seventy-seven of 225 patients (34%) with Venous Thrombosis (VT) had an IVC filter inserted. Deep vein thrombosis and PE were the most common causes for anticoagulation. Bleeding was the reason for IVC filter insertion in 48 (62%). The only complication found was the breaking of a temporary filter during removal related to the procedure. However, 3 patients (out of 10) had a recurrence of VT after prolonged discontinuation of anticoagulation. CONCLUSIONS: Our criteria for indication of IVC filter insertion are in line with current standard of care. The immediate and delayed complications caused by IVC filter insertion was low. Active bleeding was the most common indication for filter insertion, whereas inherited thrombophilia was relatively common.
to significant thrombosis and migration. 7 In 1973, the Greenfield filter was inserted percutaneously. 7 Its success was followed by the introduction of several other IVC filters, but the "ideal device" is yet to be found. The recommendations by the Seventh American College of Chest Physicians Conference on Antithrombotic Therapy for IVC filter use states that 1) for most patients with deep vein thrombosis (DVT), routine use of IVC filter is not indicated and 2) placement of an IVC filter is suggested in patients with a contraindication to or a complication of anticoagulation, as well as in those with recurrent thromboembolism despite adequate anticoagulation. 4 Other less common indications include chronic recurrent PE with severe pulmonary hypertension in patients undergoing surgical embelectomy/ endarterectomy, and in patients with a free-floating ileocaval clot.
Data on the efficacy and complications for each filter suffer many limitations and show extreme variability in different series. 9 It is therefore important that each center look at their own experience with IVC filter inser- tion and incorporate that into the decision-making process for using such devices. Our objective was to study our experience with IVC filters by looking at the types of filters inserted, the reasons for insertion, complication rates and the safety and efficacy of IVC filters.
PATIENTS AND METHODS
We 
RESULTS
Seventy-seven patients were identified, including 42 males (54.5%) and 35 females (45.5%). Sixty-six patients (85.7%) were Saudis and 11 (14.3%) were of mixed nationalities. Forty-five patients (58.4%) were followed for 5 years, seven patients (9%) for four years.
Ten were lost to follow-up, five of whom had cancer and who lived outside Riyadh and probably died. The minimal follow-up period for these 10 patients was six months during which no complications related to the IVC filter were reported. Sixteen patients died, with sepsis, multiorgan failure or cancer within two weeks of the IVC filter insertion. The majority (14/16) died while in the intensive care unit. Of the 77 IVC filters inserted, 50 were permanent filters and 27 were temporary. Twenty of the 27 temporary filters (74.1%) were inserted in patients with active bleeding (20/77). Seven temporary filters (25.9%) were inserted to protect a high-risk patient from future PE, usually as a perioperative measure. Of the 27 temporary IVC filters inserted, fourteen (51.9%) were later removed.
The reason(s) for anticoagulation is shown in Table 1 -some patients had more than one reason for anticoagulation. Table 2 shows the reason for inserting an IVC filter, the most common being major bleeds. Table 3 shows the site of these major bleeds. Table 4 shows the risk factor(s) for venous thrombosis. Most patients had more than one risk factor. The most common risk factor was immobility (41.55%). The reason for immobility was mostly the post-operative period after major surgery (62%), followed by multiple injuries original article IVC FILTERS Table 2 . Reasons for IVC filter insertion. secondary to trauma (37%). Seventeen patients out of the 60 (28%) studied (28%) had a hypercoagulable state as shown in Table 5 .
Reason for insertion of IVC filter Number of cases (%)
Anticoagulation therapy was continued after the IVC filter insertion in 22/77 patients (28.5%). All except two had warfarin given to a target INR 2.0-3.0. Two were initially given low molecular weight heparin and later changed to warfarin. Fifty-five (71.5%) patients had their anticoagulation therapy discontinued or not started at all after the IVC insertion because of active bleeding in 48/55 (87%) or a perceived high risk of bleeding if anticoagulants were to be used in 7/55 (12.7%). Of these patients whose anticoagulation therapy was initially discontinued, 45/55 (82%) had their anticoagulation therapy resumed within 10 days as the reason resolved for withholding anticoagulation. Ten patients remained off anticoagulant therapy; 3 developed VT (30%). One was diagnosed with a clot on the IVC, and 2 developed lower limb DVT. In one instance the temporary filter broke during removal and had to be surgically removed. There were no instances of migration, infection or perforation, or death directly related to the procedure.
DISCUSSION
A recent extensive review of IVC filters showed a widespread variation in complications. 10 While death due to IVC filter (0.12%) and fatal PE (0.7%) was small, PE post-filter insertion varied from 2% to 5%. Filter fracture (1%) and guide wire entrapment (<1%) were also universally rare. On the other hand, complications from insertion including bleeding, infection, pnuemothorax, stroke, air embolism, filter malposition and malfunction varied considerably, from 4% to 11%. Furthermore the rate of migration of the filter (3% to 69%), penetration of the IVC (9% to 24%), venous access site thrombosis (2% to 28%), obstruction of the IVC (6% to 30%) and venous insufficiency (5% to 59%) showed marked variation. 10, 11 Reporting thrombosis of IVC filters has been particularly nonuniform and depends on whether or not all patients (as opposed to only symptomatic patients) were studied, the method of investigating possible thrombosis and the duration of follow up.Reports vary widely from 0% to 28%. 11 This review shows that the practice of IVC filter insertion at our institution, as far as the indications are concerned, are consistent with the accepted recommendations and standard of care. 4 The vast majority of patients had a contraindication, complication or failure of anticoagulation therapy (52/77). There was however, some unique features in our study population. The preventive IVC filter insertion pre-operatively in the highrisk patients (including two pre-embelectomy procedures) is testament to the high-risk population encountered in a tertiary (compared to a primary of secondary) care hospital. Furthernore, patients with an IVC Filter insertion had a more serious thromboembolic disease with 50% having PE. They also had more serious comorbid conditions with 16/77 (21%) dying of sepsis and multiorgan failure or advanced cancer and none of thomboembolic complications. The vast majority who Our rate of immediate and delayed complications caused by the IVC filter insertion was reassuringly low and should allow us to be more liberal in using the filters, but only for well-defined and accepted indications. One instance of a break in the tip of the filter was the only complication of the procedure per se. However there was a 30% chance of recurrence of VT when an IVC filter was inserted and anticoagulation therapy was discontinued indefinitely and this confirms the need for long-term anticoagulation post-IVC filter insertion. 12 The number of patients who tested positive for thrombophilia was astonishingly high and requires further study. It is possible that the protein C and protein S deficiency may be acquired (because of Warfarin therapy or other diseases, rather than genetic). However, even if all protein C and S deficient patients are considered to be acquired, we still have a 20% prevalence. Our data from more than 800 healthy Saudi individuals showed a very low incidence of familial thrombophilia. 13 To our knowledge this is the first report on IVC filters in Saudi Arabia and the Gulf. Our data represent 186 patientyears of experience.
